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Preparing the tools to work. hoa Slosd! dane 





Connect an ammeter in the circuit. Tee JSS4s bys) 3 paell Sayer gi 
Connect a voltmeter to the circuit. pede JRas BSI 3 Heatly al Suse gi 
Measurement of current and voltage. ply SN aad! Gp99 shall Bd led 
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Experiment Question: What are the relationships SAeglally padi sloth Gy AEM Le ao pol lbw 
epee 2 
between current, voltage and resistance: ts3s GOidu acl cay 


Ta 


Experiment time: 60 minutes. 


To study the relationship between current and voltage  .4e9\a\l Sod sic deed! Bpd9 atl BL Cy ASS! Cuclyo 
difference when resistance is established, and draw that a 
relationship. AG add Ss ayy 
To study the relationship between current and  .sgz3\ G8 Gogg sic Aoglabl stl BL Cy A5MaS! duly 
resistance when the potential difference is established, 


and draw that relationship. A5aS ALG posers 


To use the graph to calculate the electrical resistance of ——.aglah AL SM doglall Glas 3 Lill eupll ebbing: GI 
a resistor. 


Lilac Soilt agi crgild ~ Liizwel 

To conclusion of Ohm's first law in practice. sles Jol asl gilé g 
Materials ™ orig aigth OB 

DC voltage source (12 V), its voltage can be changed. dylide pat So. «(12 V) DC ye ptyao 

Ammeter: used to measure voltage QUE (oladd 2 teetewy 27 ste Saal 

Voltmeter: used to measure the potential difference. bea! 553 led przetoy 21 sic ryote 


Resistors box or Rheostat. cileglie Ggtive gi Sndte Aoglio 


Crocodile mouth clip wires. cacti)! od Ladle: 80930 Sui 
Switch: to open and close the electrical circuit. Aly SU sll Gleg etal GL S cde 


Safety caf ee ad lel ml 
Follow safety rules in the laboratory. Such as wearing  3y\baiN\g Ghsall las)! ite piel! Slo dedLat! elgd ail 


a coat, glasses and gloves, not running electricity near Hi Sia cell cod of, 2H x he faa 
water, eating and drinking inside the laboratory, and caedilly JSaily call cap oly Sil Laos pay wctiljlaitlly 


others. Llanétg nish! blo 


Do not plug in or turn on the power supply until your. ‘thc tp till ai tae a — 
instructor or lab technician has checked that your 9 #48 3SU2 G> Aras 9! 48 Jewae Sao gi 


connections are correct. Aye 93 Aap ye _pisell| 3 
Calibrate the devices used in the experiment before _ ae Ss ci. ie 
starting work (calibration is zeroing the readings), and Byalall) Joally etl Jo Aapzetll 9 deri! Speed! pile 
make sure that the ammeter and voltmeter readings are x, gallo Anal Glehd ol aStg (lel all paras p 
equal to zero when the circuit is open. . sythal cig La ad 
A> gide by “1985 lotic laye j 
It is preferable to cut off the electric current when the eis. 9 
readings are not taken, to avoid the occurrence of cixid .clel,3! 51 adc sic SL>SU Gall ed bess 
heating in the resistance which negatively affects the ~ a. ha see 
resistance value. Aaglall dosd le Lilo sige guilly Aeglall B opead Igram 





Theoretical 
Electric current: is the flow of electrons, ina conductor 3 is #0! 3443 9 ‘Electric Current (by SN stall 
in a closed electrical circuit. Atlas 43th, S dytls 3 Mage 


Free moving electrons are held back by repeated be ae i , 2 98 Fe 
Sbesladd! Gis 48be! oye ASypcethl Byeedl bg ASM ibei 
collisions with atoms in a wire, just as the force of <= i ee 


friction hinders the movement of objects. This obstacle AS > AMSG 853 Grd LS Ll lat! Gl3 ae 8) Sub 
is called electrical resistance. (Resistance) 425L,S3! 4o9lall 25lePl oie couiy plucdll 
That is, the resistance is similar to the slope of the slope, 43 ysrik\ gs ot LASSE «trea! OM gs edd Aaglall Gi oi 


so the greater the slope of the slope, the lower the Z , 
: 5 : Se iy apy ea LiKe cw Lis 2 ON) elit ol « sal 2 
velocity of the current, i.e. the resistance is inversely Stall als ee Sigg sein Sp Mts 


proportional to the current. 
Ohm's Law: states that: The electric current passing \23\ 44 Guslis :43i le yay (Ohm's Law) agi Old 


through a conductor is proportional to the voltage sys cand wcll dina bs wis Ceol chase fll jl ySl 
difference between its terminals when the temperature ; 7 - 
is constant, and inversely with the resistance when the 46. ~9 4ic eglal! ao LwSe9 Bylo) days gid sic 


voltage difference is constant. all 


: The relationship between I & R | wigan Coch wie Aa glatls Lon Cr AS Mall | 


Before the experiment: aye elm! is 
"It is preferable to disconnect the electric current when the, lel atl GST ase sie BLS jG died aad * 
readings are not taken, in order to avoid the occurrence of 
heating in the resistance which negatively affects the value 


Hasd le Lee p3§2 gill Aoglabl 3 ntead Sgra> iil 
of the resistance. Aa gla 


Ammeter and voltmeter devices are polar, this must be sis UNS ble| po Grey Apded Lad puoilg ally Aral oil 
taken into account when connecting them to the electrical dlp SN Sytlall 3 Logleags 
circuit. . ° 
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Connect the circuit shown in Figure (49.33). 

Set the source voltage to (6 V). and use (50Q) 
resistance, don’t close the circuit without the approval 
of your teacher or the laboratory supervisor. 

Record the ammeter reading and voltmeter reading in 
table (49.11). 

Gradually increase the resistance value, then repeat the 
previous step until the table is complete. 

Disconnect the electricity from the used devices, then 
return the tools to their place and clean the place of the 


experiment. 


(49.33) SSAI! 3 Aatooll AGL) SUI 851! We 

Aaglie atzivls «(6 V) dor3 de ptyall > 58 busi 
Byte gi Hales Addlg0 tay YW] Bsa! glai Yo Mie (500) 
_pisel| 

(49.11) 05) Jgtedl 9 seotlgall Sel Sq fyodl Se1,5 New 
Sei; Go AdjLudl Sglazdl G8 oF Gytitl deglll 4045 2} 
algae 

A} lyst wel ei Aoeill Bel Ge ely Sd! Uuadl 
Asyeall Se Wilaig Lae 


Analysis <j Jag clas’ 


Define the constants and variables (dependent and 
dependent) in this experiment? 


Calculate the value of (1/R), as well as the value of 
voltage mathematically Vex», using Ohm's law, and 
record the results in Table (11) 

Calculate the average of the calculated voltage values, 
and record the result in the same table. What is the 
relationship between the practically calculated voltage 
value and its real value? 


Graphically represent the relationship between (I) and 
(1 / R), by drawing the best straight line (Line Of Best 
Fit), starting from the origin (0,0), and passing through 
the largest number of ordered pairs (1/R, I). 

What is the relationship between current and 
resistance, when the potential difference is established? 


SArypall oda Q (aililly Jax!) Gl patkly culgtll oie 


Vip Lyla sya! dond HUISy (1/R) 4043 Gel 
(11) Stadt 3 gilt! Neemg cagl ogild plaminl, 


cds 9 Api eee Argel peel! yd Lagte Cue! 
desis Lilac Argenrch! poll dod Cu ASMA! Le Sorell 


(1/R) aoglatl gling (I) atl 54 Cy ABN Lol, ie 


ree) Tas uses (Line Of Best Fit) padiows i> heal fos ps 
(<1) AiyLl clas cya ote Sty yasg (0,0) Jyaill Alaa: 
Sigscll Gyd cage tic sdaglall ial BEL Coty Ball Le 





6. 


Use the graph to determine the slope of the curve. What \da Jiss \ale «gouill Sue sted Ghat! pull preiul 


does this slope represent? 
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Gepncedire °° Fa san Sighs 


Find the true value of the resistance (Rreqi), using a 
multimeter, and record it in table (49.12). 

Connect the circuit shown in Figure (49.34), And don’t 
close the circuit without the approval of your teacher or 
the laboratory supervisor. 

Sure, to read the voltmeter and ammeter when the 
circuit is open, that it is equal to zero. 

Set the voltage source to the value you want to start from 
(for example 2 volts), then close the circuit switch. 
Record the reading of ammeter and voltmeter in table 
(49.12). 

Gradually increase the voltage value, then repeat the 
previous step until the table is complete. 

Disconnect the electricity from the used devices, then 
return the tools to their place and clean the place of the 


experiment. 


«tuo! pliziol (Rrea) Added! aglall 4o5 se 
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GS Uy (49.34) SAN b Aniogl! AglLy Sl Blut! Uso 
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Sei > Ad Lidl Sglasdl 55 ob qyitl ape! dard 35 
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= rR 
Rexpe = 5 = (488.4) 





Aa glall gg tic tpetlg atl 5d 45 (49.12) Jom 


Analysis Gg Js) slus'd 


Define the constants and variables (dependent and Arpad! ode 9 (aglitly Natl!) Sl pail colgill sae 
dependent) in this experiment? 


Using Ohm's Law, to calculate the value of resistance «Rexp tial venes Bag SL! Zang alaeadd cgi Old alazinl 
Rexp, and record the results in Table (49.12). (49.12) doz § qSliil Jang 


Calculate the average of the calculated resistance 3 4esii!) Joewg <Arguoeh! doglahl oid tawgie Cunol 


values, and record the result in the table. What is the lesaiig tix Rs U1 deglatl Aagd cy Hdell Le algae! 
relationship between the practically calculated . 


resistance value and its real value? 


From previous table, how does the current between the ag\al! g py cys pla LA fa AS «gibi! Tote cy 


two terminals of the carbon resistor change with the Sally cw 1 pS Ealgs ces Xl 
PAGS bs Oy ae Saree 


increase in the voltage between its two terminals? 





5. On the graph paper, using a scale appropriate for the iS Levit poy wlic a ey ecpla uel! 489 de 5 
voltage and current values, Draw the V-I characteristic. , , xl! GySq shall BLA Gy ASMall (Eth fie i shEaNg taal 
What is the relationship between them? Sly BAMA nat ba 


6. Use the graph to determine the relationship of the slope ais! Last Gus 48Mc oud hal! past! przetuel 
of the straight line to the electrical resistance? Support  ~=,\3s_1\ plukiul tlle! pts SAgh,SIl 
your answer using physical relationships 




























































































7. Graphically compare the value of the potential ha> glo dpd.a-d! lao’ cry Lhe Mgplhl ins oes dle 7 
difference with its real value, which you obtained using S sleeatll! alucxuly ple 
a multimeter? 
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r Saas Lil) Asypretll (yo Cetin! lobe 


2. Does Ohm's Law apply to these types of resistors, and guj \Sleg waleglall cys ¢ gill Iie Ute agi Of Gly Jo 
what are these types of resistors called? Scsbeglall yo Goll (aba 


3. Do you think that Ohm's Law remains true, if the 3)\p> 4eyo cps \3) Lee Ang agl gil’ Gl adiad Ua 
resistor temperature changes greatly? Explain? Shige! aioe SLuS Laal aglall 


4. Can you derive a relationship explaining the jlill aged! cy Adal! miogs ASMe Glard! HLS le 
relationship between voltage, current and resistance? 


5. Why did we fix several values, like the potential o¥\ + 323\ 3 sya)! G5 4045 ie ey Be Coit, Lind 13UL 
difference value, during the experiment? Slee iLill «pox! (3 Aaglall dogdg <Aipsesll cya 





COMMUTE ee a: 


1. What are the main sources of error in the experiment? (30 Julai!) le cules aS Sas ,eiI) § esd! jolene pani S53! 
How did you work to reduce the impact of each on the Sila de Leo US a 


results? 


Zs 


Vreal = ( E% = ( )% 
Rreat = ( E% = ( )% 

















